Introduction to Solid State Physics (MWF 1:00-1:50 in room 309, Braunstein) is a two-quarter survey intended for second-year physics graduate students. Several texts can accompany this course, but I prefer Ibach and Lüth, and will roughly follow its exposition. For complete course notes see http://www.physics.uc.edu/ jarrell/course solid.
First Quarter In the first three chapters cover Chemical bonding and Crystal structures with an introduction to the study of point groups, X-ray diffraction, and Bragg's laws are covered (Kittel's book, Introduction to Solid State Physics will be useful for this material). In Chaps. 4 and 5, the thermal properties of Crystal lattices will be discussed using a fully quantum description. In particular for the problem of neutrons scattering from a harmonic crystal you may find the texts by Ashcroft and Mermin, and Joseph Callaway's Quantum Theory of the Solid State useful. In the next chapter, we will discuss the limit of (almost) free electrons in solids. I will introduce some of Landau's ideas about a Quantum Fermi Liquid. Here, you may find the texts by P. Nozieres The Theory of Quantum Liquids and Abrikosov, Gorkov and Dzalyzinski's Methods of Quantum Theory in Statistical Physics helpful.
Second Quarter The second quarter of the course is composed of six chapters starting with Chap. 7, the electronic band structure of solids. The next chapter, Magnetism, is mainly at the mean-field level, but spinwave theory (a many-body approach) will be introduced. The next chapter introduces non-equilibrium, but steady-state, electronic transport (Boltzmann's Equation). For these two chapters, especially for discussion of spin-wave theory, you will find Ibach and Lüth to be helpful. In chapter 10, the BCS theory of superconductivity is discussed. A few items in Chap 11, the dielectric properties of materials will be introduced. Finally, as time permits, we will follow the Ibach and Lüth's discussion of Semiconductors in chapter 12.
Grading and Important Dates
The grade will be equally based upon the project and the homework. There will be roughly 6 homework assignments each quarter consisting of several problems each. Assignments will be posted on the web. Assignments must be turned in before 5:00 pm on the due date (No late assignments will be accepted). The essay and a talk, will represent 25% of the grade, each. The essay/talk will be composed of a materials review the first quarter, and an experimental methods review the second. In each case you will be restricted to 6 pages, excluding the titlepage, but including figures, using the Latex template Mat review.tex available on the web site (since LaTeX is the official typesetting language of the APS, this language must be used. For an introduction to LaTeX, the links on the web page for this course. You must register your topic for by email (to jarrell@physics.uc.edu) before the end of the sixth week of the quarter. 
